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Acronyms and Abbreviations

DOE Department of Energy

MEI maximally exposed individual
mrem millirems

pCi picocurie

pCi/L picocurie per liter

SAP Sampling Analysis Plan

TED total effective dose

TLD thermoluminescent dosimeter
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1.0 Introduction

The purpose of this Report is to present the results of environmental air monitoring at the U.S.
Department of Energy (DOE) Moab Uranium Mill Tailings Remedial Action (UMTRA) Project
sites during theecondyuarter of 202. The Project sites consist of tfeemer uranium ore
processing mill located three miles north of Moab, Uteld the disposal site located near
Crescent Junction, Utah.

2.0 Regulatory Requirements

This Report demonstrates compliance with DOE Order (O) 458.1, Admid,Chgii Ra di at i on
Pra¢ ection of the Public and the Environment, 0O
be conducted in a manner that does not cause total effectiv€ldi3gto the public to exceed

100 millirems (mrem) in a year, or an equivalent dose to the lehge @fye exceeding 1,500 mrem

in a year, or an equivalent dose to the skin or extremities of 5,000 mrem in a year. This limit
excludes doses from background radiation, radon gas and its decay products in air, occupational
doses, and medical exposures.

Forthe Project, the total effective dose is the sum of the direct gamma radaitnos (

background) and radioactive particulate material (radioparticulate) exposure. DOE O 458.1 also
specifies releases of radioactive material to the atmosphere from D@ilescsihall not exceed

an annual average concentration of 3 picocuries per liter (pCi/L) of radon or its decay products,
excluding background, at the site boundary.

Compliance with DOE O 458.1 is demonstrated by calculating the total effective dose to th
maximally exposed individual (MEI) or the representative person or group from the public likely
to receive the highest radiation dose based on exposure pathways and parameters. ThasProject
established an MEI fadhe Moab and Crescent Juncti®rojectsites.

3.0 Results forApril through June 2021

Monitoring data are reported quarterly for radon, direct gamma radiation, and select
radioparticulates. Of§ite monitoring locations for the Moab site are shown on Figure 1, and
onsite and MEI locationare shown on Figure 2. Monitoring locations for the Crescent Junction
site are shown on Figure 3.

3.1 Moab Site

Thereis atotal of 27 air monitoring stations equipped with radon and gamma detectors associated
with the Moab siteFifteenof these stations are located within the site boundary, while the
additional 12 are located at relevant locationssa#. Of these27 stationsthreeon-site andsix

off-site stations are also equipped with air sampling pumps to measuadiaparticulates.
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Figure 1. Moab Off-site Environmental Air Monitoring Locations
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Figure 2. Moab On-site and Maximally Exposed Individual Environmental Air Monitoring Locations
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Figure 3. Crescent Junction Site Environmental Air Monitoring Locations
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3.1.1 Meteorological Analysis

Meteorological data were collected from thesite meteorological stat (0190Met) and

downloaded from the Vista Data Vision online database, where meteorological data are uploaded
from the site. Hourly averages were analyzed. Figure 4 displays the wind rose for this quarter,
with the wedges on the wind rose showing which directionvihd is coming from. Irsecond

quarter 202 1the winds were primarily out of the northwesth the strongest winds from the
southeast. The average temperature for the quarter MasThe lowest recorded temperature for

the quarter wa8(°F, and the higest waslO&F.

Moab
wind Rose
Second Quarter 2021

21-25mph 1%
m16-20mph 3%
m11-15mph 10%
6-10mph  33%

mo-5mph  53%

~ South

Figure 4. Moab Wind Rose for Second Quarter 2021

The site received 23 inches of precipitation duringecondquarter 2021Figure 5 presents the
Moabtenyearaverageljased on data collectédm 2010 through 203@Glong with 2020 and
2021 cumulative precipitation. As this graphsglays,secondjuarter 202Jrecipitationis less

t han t heeasavdraged s t en
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Figure 5. Moab Average, 2020, and Second Quarter 2021 Cumulative Precipitation
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3.1.2 Radon

Based on five years of datallectedbetween 2003 and 2008 from stations 0117 and 0123, the
average background concentration of radon in the Moab area was established as 0.7 pCi/L.
Therefore, the Projectos annu a it baundaryiaij7e
pCi/L. Onsite monitoring locations close to the site boundary or publicly accessible areas are
used to demonstrate compliance at the boundary. Table 1 shows quarterly and annual radon
results for the past year (including background)di® and offsite locations.

Table 1. Radon Concentrations for the Moab Site for the Past Year

radon

: : Annual Average
Station Third Fourth First Second Concentration
Number Quarter Quarter Quarter Quarter Based on Four
2020 2020 2021 2021 Quarters
(pCi/L) (pCilL) (pCi/L) (pCi/L) (pCilL)
On-site Locations
0101 2.8 5.1 2.3 1.4 2.9
0102 1.5 2.8 2.0 0.9 1.8
0103 1.4 3.0 1.6 0.8 1.7
0104 2.3 4.5 2.1 1.2 2.5
0105 2.5 5.2 2.4 1.4 2.9
0106 3.1 6.6 3.5 1.9 3.8
0107 2.6 5.0 3.1 1.5 3.1
0108 3.6 5.5 2.9 2.1 3.5
0109 1.9 2.2 1.4 1.5 1.8
0110 2.1 2.1 1.2 0.9 1.6
0111 0.9 1.0 0.7 0.4 0.7
0112 2.5 2.8 1.4 1.0 1.9
0113 3.3 5.1 2.1 1.7 3.1
0114 2.9 5.6 3.5 1.8 3.5
0126 2.1 4.2 2.5 1.2 2.5
Off-site Locations
0117 0.4 0.7 0.5 0.2 0.4
0118 0.8 0.9 0.7 0.3 0.7
0119 0.9 1.5 1.2 0.5 1.0
0121 0.7 0.9 0.6 0.3 0.6
0122 0.4 0.5 0.5 0.2 0.4
0123 0.4 0.7 0.5 0.2 0.5
0124 1.1 2.2 1.4 0.6 1.3
0125 1.2 2.3 1.6 0.8 1.5
0127 0.9 1.7 1.1 0.4 1.0
0128 1.9 4.1 2.3 1.3 2.4
0129 2.1 2.6 1.2 0.9 1.7
MEI 14 2.8 15 0.7 1.6

Background has not been subtracted from annual values

The Moab locations with the highest annual average radon concentratiorseesnofjuarter
2021are displayed in Figure 6. Locations 0101, 0106, 0107, 0108, 0113, and 0114 continue to
have the highest annual average from the last quadeation 0106 was the only station that
exceeded the 3.7 pCI/L annual average limit. However, this statioceitetborsite and no

member of the public has access to or occupies that location to receive a dose in excess of the
annual limit. When compared to the previous quarter, the data indSeatndquarter 2021
concentrations at albcationsdecreaseds mut asl.7 pCi/L, except for one location, which
increased 0.1 pCi/L.
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Figure 6. Moab Locations with Highest Second Quarter 2021 Average Annual Radon Concentrations

3.1.3 Direct Gamma Radiation
The average annual background (based on five years ofakgetedbetween 2003 and 2008j)

direct gamma radiation effective dose for the Moab area was established as 82 mrem/year. Table
2 providesquarterly and annual gamma results for the past year, including backgroundamad on
off-site locations. Thanrual gamma doseepresergthe dose an individual would receive from
occupying a location for an entire year.

Compared to the

previ ous ¢ u aoséedecreasedtsixonsitequart e
locations asnuch ast mrem, whilefive on-site locationsncreaseds much a&3 mrem(location

0109) Threeon-sitelocation results indicated no change from the previous quatieroftsite

results indicateightstationsdecreased asuch a2 mrem while fourlocatiorsincreased as

much as3 mrem.
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Table 2. Gamma Radiation Effective Doses for the Moab Site for the Past Year

Third Fourth First Second Annual Dose
Station Quarter Quarter Quarter Quarter Based on Four
Number 2020 2020 2021 2021 Quarters
(mrem) (mrem) (mrem) (mrem) (mrem)
On-site Locations
0101 43 44 40 43 170
0102 26 27 29 25 107
0103 25 28 28 27 108
0104 27 30 31 31 119
0105 28 31 30 29 118
0106 37 38 41 37 153
0107 30 32 34 33 129
0108 46 46 48 50 190
0109 119 112 109 122 462
0110 108 96 97 98 399
0111 39 40 NS 41 NA
0112 53 52 51 51 207
0113 43 44 37 38 162
0114 34 36 37 34 141
0126 28 31 34 34 127
Off-site Locations

0117 26 28 30 29 113
0118 24 25 28 29 106
0119 25 25 32 30 112
0121 22 24 26 25 97

0122 20 22 25 23 90

0123 20 23 26 25 94

0124 27 29 28 29 113
0125 29 32 33 31 125
0127 27 26 29 28 110
0128 28 29 31 29 117
0129 33 33 34 37 137
MEI 27 28 26 28 109

Background has not been subtracted from annual values

NS = No Sample collected from this location, TLD missing upon collection (unknown cause)

NA = Not Applicable, insufficient data to calculate a representative annual dose

3.1.4 Radioparticulates
The efective background dose from inhalation of radioparticulates was not determined, so all

effect

vV e

dose

from

radi

opart.

cul

ates

measur e

to be from the Project. Table 3 provides the calculated quarterly andlaffective dose from
inhalation of radioparticulates for the past year for the Moab site. Filters were analyzed for

concentrations of totalranium,actinium-227,thorium-230, radium226, andpolonium-210.

Sinceactinium-227 andprotactinium231 are assned to be in equilibrium, the concentration of

protactinium231 is estimated by dividing the analyzastinium-227 concentration by a

correction factor of 0.614, which is consistent with the Moab UMTRA Project Health Physics
Plan (DOEEM/GJ3003).
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